Abstract. In order to solve the problem that the tip of the capillary after stretch is blocked, we need to deal with the tip to make the fracture occurs on the tip. A model is established to analyze the Mises stress in the capillary under the displacement load. Two bodies are assembled to apply displacement load on both sides of the capillary. The left surface of the capillary is fixed. The biggest Mises stress values of units in the process of applying displacement load can be figured out which are all more than 1.08×10 10 Pa.The Mises stress values are greater to make the tip of the capillary fractured. The simulation analysis and study provide the theoretical feasibility for the manufacture of micro-nano channels.
Introduction
The base of the third generation DNA sequencing is the pore fluid device of the nanopores [1] [2] [3] [4] [5] . For the time being, there are two kinds of nanopores for the DNA sequencing. One is the biological nanopore, and the other is the solid-state nanopore. The preparation of solid-state nanopores are mainly the following several ways. One is the use of high energy electron beam or focused beam, drilling in the specified location of nano film materials directly out of the nanopores. So we can get an ideal nanopore. But the drawbacks of this approach are its high cost and the complicated experimental equipment. As a result, this way can only be suitable for the laboratory research and cannot be applied in business widely.
Stretching the glass tube after heating [6] [7] [8] is a new kind of method for the preparation of nanopores. The capillary can be drawn out by the capillary drawing system which is based on laser heating. And the inner diameter of the tip of the capillary is under 1μm. But it shows that the tip is usually blocked under a microscope observation.
In order to manufacture the micro-nano channels, we need to deal with the tip of the capillary to make fracture occurs in the tip. So that the blocked tip of the capillary can be removed. In this case, the stress of the capillary is the mechanical stress. And the glass is almost an ideal elastic material. So we can describe the mechanical behavior of glass with the theory of linear elastic fracture mechanics. Therefore, this paper proposes an analysis method of applying displacement load on the both sides of the glass elastic rod, aiming at analyzing the stress distribution of the rod. The relative distance of the applied forces has a great influence on the tendency of the mechanical stress and size for the capillary.
Establishment of the Model
The size of the capillary is in the micron scale. The sample of a capillary which is drawn out by the capillary glass tube drawing system is shown in Fig.1 . The inner diameter of the sample is measured in Fig.1 , which is 0.48μm. So we should refer to the size. The Solid Works model of the capillary is set up. Its length is 0.2mm and the outer diameter is 0.002mm. The material is glass. The Solid Works model for the body which will apply pressure on both sides of the capillary is established. The size of the upper rectangle of the body is 0.004×0.002mm, the bottom is a semicircle which will apply the displacement load to the capillary. And the material is steel. The parameters and properties of two kinds of materials are shown in Table 1 . After applying grids on the bodies and the capillary, the grid faults should be checked and avoided. The meshed parts are shown in Fig.2 and Fig.3 . The capillary and the bodies are assembled, the general assembly drawing are shown in Fig.4 and Fig.5 .
The left surface of the capillary is a fixed surface and the right side is a free hemispherical surface. The two bodies are arranged on both sides of the capillary as are shown in Fig.5 . The distance between the lower body and the left surface of the capillary is D which is a fixed value. D=0.016mm. The drepresents the horizontal distance between the two bodies and it is adjustable.
After assembly, thed is set to be 0.006mm. The stress distribution on the bottom of the glass tube is studied. Initially, a certain distance occurs between the capillary and the lower body. The contact between the capillary and the upper body is frictional. The coefficient of friction μ is 0.5. Then, when the lower body moves upwards, Frictional contact will occur between the lower body and the capillary. 
Imposing Constraints and Results Analysis
The six degrees of freedom of the left surface of the capillary are restrained. In the same way, the six degrees of the upper rectangle of the upper body are restrained. The degrees of freedom of the semicircle surface of the lower body is defined as follows.U3=0.01mm,U1=U2=0, UR1=UR2=UR3=0. In these constraints, the lower body can only move along the Z axis direction.
A new task is created and submitted. And the results are outputted.The stress cloud pictures are shown in Fig.6and The biggest Mises stress values in the process of applying displacement load can be figured out.
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They are all more than 1.08×10 10 Pa.The theoretical strength of glass can be figured out in different ways which is mainly 10 10 ～1.5×10
10
Pa. Because of the complexity in the structure of the crystalline and amorphous material, the theory of material strength can be figured out according σ th =x•E approximately. The E is the modulus of elasticity. The x is a constant related to the material structure. Usually x=0.1 ~ 0.2. According to this equation, the theoretical strength of glass is mainly 5.5×10 9 Pa.
Conclusion
Comparing the biggest Mises stress values and the theoretical strength of glass, we can get the conclusion that the displacement load can cause the mechanical stress in the capillary and the Mises stress values in the bottom of the capillary are greater to make the capillary fractured. The simulation analysis and study provide the theoretical feasibility for the manufacture of micro-nano channel.
